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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC18F87K22 FAMILY
Peripheral Highlights:
• Up to Ten CCP/ECCP modules:

- Up to seven Capture/Compare/PWM (CCP) 
modules

- Three Enhanced Capture/Compare/PWM 
(ECCP) modules

• Up to Eleven 8/16-Bit Timer/Counter modules:
- Timer0 – 8/16-bit timer/counter with 8-bit 

programmable prescaler
- Timer1,3 – 16-bit timer/counter
- Timer2,4,6,8 – 8-bit timer/counter
- Timer5,7 – 16-bit timer/counter for 64k and 

128k parts
- Timer10,12 – 8-bit timer/counter for 64k and 

128k parts
• Three Analog Comparators
• Configurable Reference Clock Output
• Hardware Real-Time Clock and Calendar (RTCC) 

module with Clock, Calendar and Alarm Functions

• Charge Time Measurement Unit (CTMU):

- Capacitance measurement for mTouch™ 
sensing solution

- Time measurement with 1 ns typical 
resolution

- Integrated temperature sensor

• High-Current Sink/Source 25 mA/25 mA 
(PORTB and PORTC)

• Up to Four External Interrupts
• Two Master Synchronous Serial Port (MSSP) 

modules:

- 3/4-wire SPI (supports all four SPI modes)
- I2C™ Master and Slave modes

• Two Enhanced Addressable USART modules:
- LIN/J2602 support
- Auto-Baud Detect (ABD)

• 12-Bit A/D Converter with up to 24 Channels:

- Auto-acquisition and Sleep operation

- Differential input mode of operation

• Integrated Voltage Reference
DS39960D-page 4  2009-2011 Microchip Technology Inc.



PIC18F87K22 FAMILY
RH7/CCP6/P1B/AN15
RH7
CCP6(5) 
P1B
AN15

19
I/O
I/O
O
I

ST
ST
—

Analog

Digital I/O.
Capture 6 input/Compare 6 output/PWM6 output.
ECCP1 PWM Output B.
Analog Input 15.

TABLE 1-4: PIC18F8XK22 PINOUT I/O DESCRIPTIONS (CONTINUED) 

Pin Name
Pin Number Pin

Type
Buffer
Type

Description
TQFP

Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output 
ST = Schmitt Trigger input with CMOS levels Analog = Analog input 
I = Input O = Output 
P = Power OD = Open-Drain (no P diode to VDD) 
I2C = I2C™/SMBus

Note 1: Default assignment for ECCP2 when the CCP2MX Configuration bit is set.

2: Alternate assignment for ECCP2 when the CCP2MX Configuration bit is cleared.

3: Not available on PIC18F65K22 and PIC18F85K22 devices.

4: PSP is available only in Microcontroller mode.

5: The CC6, CCP7, CCP8 and CCP9 pin placement depends on the setting of the ECCPMX Configuration bit 
(CONFIG3H<1>).
 2009-2011 Microchip Technology Inc. DS39960D-page 35



PIC18F87K22 FAMILY
2.4 Voltage Regulator Pins (ENVREG 
and VCAP/VDDCORE)

The on-chip voltage regulator enable pin, ENVREG,
must always be connected directly to either a supply
voltage or to ground. Tying ENVREG to VDD enables
the regulator, while tying it to ground disables the
regulator. Refer to Section 28.3 “On-Chip Voltage
Regulator” for details on connecting and using the
on-chip regulator.

When the regulator is enabled, a low-ESR (< 5Ω)
capacitor is required on the VCAP/VDDCORE pin to
stabilize the voltage regulator output voltage. The
VCAP/VDDCORE pin must not be connected to VDD and
must use a capacitor of 10 µF connected to ground. The
type can be ceramic or tantalum. Suitable examples of
capacitors are shown in Table 2-1. Capacitors with
equivalent specifications can be used. 

Designers may use Figure 2-3 to evaluate ESR
equivalence of candidate devices. 

It is recommended that the trace length not exceed
0.25 inch (6 mm). Refer to Section 31.0 “Electrical
Characteristics” for additional information.

When the regulator is disabled, the VCAP/VDDCORE pin
must be tied to a voltage supply at the VDDCORE level.
Refer to Section 31.0 “Electrical Characteristics” for
information on VDD and VDDCORE.

Some PIC18FXXKXX families, or some devices within
a family, do not provide the option of enabling or
disabling the on-chip voltage regulator:

• Some devices (with the name, PIC18LFXXKXX) 
permanently disable the voltage regulator.
These devices do not have the ENVREG pin and 
require a 0.1 F capacitor on the VCAP/VDDCORE 
pin. The VDD level of these devices must comply 
with the “voltage regulator disabled” specification 
for Parameter D001, in Section 31.0 “Electrical 
Characteristics”.

• Some devices permanently enable the voltage 
regulator.
These devices also do not have the ENVREG pin. 
The 10 F capacitor is still required on the 
VCAP/VDDCORE pin.

FIGURE 2-3: FREQUENCY vs. ESR 
PERFORMANCE FOR 
SUGGESTED VCAP
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Note: Typical data measurement at 25°C, 0V DC bias.

TABLE 2-1: SUITABLE CAPACITOR EQUIVALENTS

Make Part #
Nominal 

Capacitance
Base Tolerance Rated Voltage Temp. Range

TDK C3216X7R1C106K 10 µF ±10% 16V -55 to 125ºC

TDK C3216X5R1C106K 10 µF ±10% 16V -55 to 85ºC

Panasonic ECJ-3YX1C106K 10 µF ±10% 16V -55 to 125ºC

Panasonic ECJ-4YB1C106K 10 µF ±10% 16V -55 to 85ºC

Murata GRM32DR71C106KA01L 10 µF ±10% 16V -55 to 125ºC

Murata GRM31CR61C106KC31L 10 µF ±10% 16V -55 to 85ºC
 2009-2011 Microchip Technology Inc. DS39960D-page 39
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The use of the flag and control bits in the OSCCON
register is discussed in more detail in Section 4.0
“Power-Managed Modes”. 

3.3.2.1 System Clock Selection and Device 
Resets

Since the SCS bits are cleared on all forms of Reset,
this means the primary oscillator, defined by the
FOSC<3:0> Configuration bits, is used as the primary
clock source on device Resets. This could either be the
internal oscillator block by itself, or one of the other
primary clock source (HS, EC, XT, LP, External RC and
PLL-Enabled modes).

In those cases when the internal oscillator block, with-
out PLL, is the default clock on Reset, the Fast RC
oscillator (INTOSC) will be used as the device clock
source. It will initially start at 8 MHz; the postscaler
selection that corresponds to the Reset value of the
IRCF<2:0> bits (‘110’). 

Regardless of which primary oscillator is selected,
INTRC will always be enabled on device power-up. It
serves as the clock source until the device has loaded
its configuration values from memory. It is at this point
that the FOSC Configuration bits are read and the
oscillator selection of the operational mode is made.

Note that either the primary clock source or the internal
oscillator will have two bit setting options for the possible
values of the SCS<1:0> bits, at any given time.

3.3.3 OSCILLATOR TRANSITIONS

PIC18F87K22 family devices contain circuitry to
prevent clock “glitches” when switching between clock
sources. A short pause in the device clock occurs
during the clock switch. The length of this pause is the
sum of two cycles of the old clock source and three to
four cycles of the new clock source. This formula
assumes that the new clock source is stable.

Clock transitions are discussed in greater detail in
Section 4.1.2 “Entering Power-Managed Modes”.

3.4 RC Oscillator

For timing-insensitive applications, the RC and RCIO
Oscillator modes offer additional cost savings. The
actual oscillator frequency is a function of several
factors:

• Supply Voltage

• Values of the External Resistor (REXT) and 
Capacitor (CEXT)

• Operating Temperature

Given the same device, operating voltage and temper-
ature, and component values, there will also be unit to
unit frequency variations. These are due to factors,
such as:

• Normal manufacturing variation

• Difference in lead frame capacitance between 
package types (especially for low CEXT values)

• Variations within the tolerance of limits of REXT 
and CEXT

In the RC Oscillator mode, the oscillator frequency,
divided by 4, is available on the OSC2 pin. This signal
may be used for test purposes or to synchronize other
logic. Figure 3-2 shows how the R/C combination is
connected.

FIGURE 3-2: RC OSCILLATOR MODE 

The RCIO Oscillator mode (Figure 3-3) functions like
the RC mode, except that the OSC2 pin becomes an
additional general purpose I/O pin. The I/O pin
becomes bit 6 of PORTA (RA6).

FIGURE 3-3: RCIO OSCILLATOR MODE 

Note 1: The Timer1/3/5/7 oscillator must be
enabled to select the secondary clock
source. The Timerx oscillator is enabled by
setting the SOSCEN bit in the Timerx Con-
trol register (TxCON<3>). If the Timerx
oscillator is not enabled, then any attempt
to select a secondary clock source when
executing a SLEEP instruction will be
ignored.

2: It is recommended that the Timerx
oscillator be operating and stable before
executing the SLEEP instruction or a very
long delay may occur while the Timerx
oscillator starts. 

OSC2/CLKO

CEXT

REXT

PIC18F87K22

OSC1

FOSC/4

Internal
Clock

VDD

VSS

Recommended values: 3 k  REXT  100 k
20 pF CEXT  300 pF

CEXT

REXT

PIC18F87K22

OSC1 Internal
Clock

VDD

VSS

Recommended values: 3 k  REXT  100 k
20 pF CEXT  300 pF

I/O (OSC2)RA6
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Clocks to the device continue while the INTOSC source
stabilizes after an interval of TIOBST (Parameter 39,
Table 31-13).

If the IRCF bits were previously at a non-zero value, or
if INTSRC was set before setting SCS1 and the
INTOSC source was already stable, the HFIOFS or
MFIOFS bit will remain set. 

On transitions from RC_RUN mode to PRI_RUN mode,
the device continues to be clocked from the INTOSC
multiplexer while the primary clock is started. When the
primary clock becomes ready, a clock switch to the
primary clock occurs (see Figure 4-4). When the clock
switch is complete, the HFIOFS or MFIOFS bit is
cleared, the OSTS bit is set and the primary clock is
providing the device clock. The IDLEN and SCS bits
are not affected by the switch. The LF-INTOSC source
will continue to run if either the WDT or the Fail-Safe
Clock Monitor is enabled.

FIGURE 4-3: TRANSITION TIMING TO RC_RUN MODE

FIGURE 4-4: TRANSITION TIMING FROM RC_RUN MODE TO PRI_RUN MODE 

Q4Q3Q2

OSC1

Peripheral

Program

Q1

LF-INTOSC

Q1

Counter

Clock

CPU
Clock

PC + 2PC

1 2 3 n-1 n

Clock Transition(1)

Q4Q3Q2 Q1 Q3Q2

PC + 4

Note 1: Clock transition typically occurs within 2-4 TOSC.

Q1 Q3 Q4

OSC1

Peripheral

Program PC

INTOSC

PLL Clock

Q1

PC + 4

Q2

Output

Q3 Q4 Q1

CPU Clock

PC + 2

Clock

Counter

Q2 Q2 Q3

Note 1: TOST = 1024 TOSC; TPLL = 2 ms (approx). These intervals are not shown to scale.
2: Clock transition typically occurs within 2-4 TOSC.

SCS<1:0> bits Changed

TPLL(1)

1 2 n-1 n

Clock

OSTS bit Set

Transition(2)

Multiplexer

TOST(1)
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INDF2 PIC18F6XK22 PIC18F8XK22 N/A N/A N/A

POSTINC2 PIC18F6XK22 PIC18F8XK22 N/A N/A N/A

POSTDEC2 PIC18F6XK22 PIC18F8XK22 N/A N/A N/A

PREINC2 PIC18F6XK22 PIC18F8XK22 N/A N/A N/A

PLUSW2 PIC18F6XK22 PIC18F8XK22 N/A N/A N/A

FSR2H PIC18F6XK22 PIC18F8XK22 ---- xxxx ----uuuu ---- uuuu

FSR2L PIC18F6XK22 PIC18F8XK22 xxxx xxxx uuuu uuuu uuuu uuuu

STATUS PIC18F6XK22 PIC18F8XK22 ---x xxxx ---u uuuu ---u uuuu

TMR0H PIC18F6XK22 PIC18F8XK22 0000 0000 uuuu uuuu uuuu uuuu

TMR0L PIC18F6XK22 PIC18F8XK22 xxxx xxxx uuuu uuuu uuuu uuuu

T0CON PIC18F6XK22 PIC18F8XK22 1111 1111 1111 1111 uuuu uuuu

SPBRGH1 PIC18F6XK22 PIC18F8XK22 0000 0000 0000 0000 uuuu uuuu

OSCCON PIC18F6XK22 PIC18F8XK22 0110 q000 0110 q000 uuuu quuu

IPR5 PIC18F65K22 PIC18F85K22 ---1 -111 ---1 -111 ---u -uuu

IPR5
PIC18F66K22
PIC18F67K22

PIC18F86K22
PIC18F87K22

1000 0000 1000 0000 uuuu uuuu

WDTCON PIC18F6XK22 PIC18F8XK22 0-x0 -000 0-x0 -000 u-uu -uuu

RCON PIC18F6XK22 PIC18F8XK22 0111 11qq 0uqq qquu uuuu qquu

TMR1H PIC18F6XK22 PIC18F8XK22 xxxx xxxx uuuu uuuu uuuu uuuu

TMR1L PIC18F6XK22 PIC18F8XK22 xxxx xxxx uuuu uuuu uuuu uuuu

T1CON PIC18F6XK22 PIC18F8XK22 0000 0000 uuuu uuuu uuuu uuuu

TMR2 PIC18F6XK22 PIC18F8XK22 0000 0000 0000 0000 uuuu uuuu

PR2 PIC18F6XK22 PIC18F8XK22 1111 1111 1111 1111 uuuu uuuu

T2CON PIC18F6XK22 PIC18F8XK22 -000 0000 -000 0000 -uuu uuuu

SSP1BUF PIC18F6XK22 PIC18F8XK22 xxxx xxxx uuuu uuuu uuuu uuuu

SSP1ADD PIC18F6XK22 PIC18F8XK22 0000 0000 0000 0000 uuuu uuuu

SSP1STAT PIC18F6XK22 PIC18F8XK22 0000 0000 0000 0000 uuuu uuuu

SSP1CON1 PIC18F6XK22 PIC18F8XK22 0000 0000 0000 0000 uuuu uuuu

SSP1CON2 PIC18F6XK22 PIC18F8XK22 0000 0000 0000 0000 uuuu uuuu

ADRESH PIC18F6XK22 PIC18F8XK22 xxxx xxxx uuuu uuuu uuuu uuuu

ADRESL PIC18F6XK22 PIC18F8XK22 xxxx xxxx uuuu uuuu uuuu uuuu

ADCON0 PIC18F6XK22 PIC18F8XK22 -000 0000 -000 0000 -uuu uuuu

ADCON1 PIC18F6XK22 PIC18F8XK22 0000 0000 0000 0000 uuuu uuuu

ADCON2 PIC18F6XK22 PIC18F8XK22 0-00 0000 0-00 0000 u-uu uuuu

TABLE 5-2: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)

Register Applicable Devices
Power-on Reset,
Brown-out Reset

MCLR Resets,
WDT Reset,

RESET Instruction,
Stack Resets,

CM Resets

Wake-up via WDT 
or Interrupt

Legend: u = unchanged, x = unknown, - = unimplemented bit, read as ‘0’, q = value depends on condition.
Shaded cells indicate conditions do not apply for the designated device.

Note 1: When the wake-up is due to an interrupt, and the GIEL or GIEH bit is set, the TOSU, TOSH and TOSL are 
updated with the current value of the PC. The STKPTR is modified to point to the next location in the hardware 
stack.

2: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the PC is loaded with the interrupt vector 
(0008h or 0018h).

3: One or more bits in the INTCONx or PIRx registers will be affected (to cause wake-up).
4: See Table 5-1 for Reset value for specific condition.
DS39960D-page 80  2009-2011 Microchip Technology Inc.
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6.4 Data Addressing Modes

While the program memory can be addressed in only
one way, through the Program Counter, information in
the data memory space can be addressed in several
ways. For most instructions, the addressing mode is
fixed. Other instructions may use up to three modes,
depending on which operands are used and whether or
not the extended instruction set is enabled.

The addressing modes are:

• Inherent

• Literal

• Direct

• Indirect

An additional addressing mode, Indexed Literal Offset,
is available when the extended instruction set is
enabled (XINST Configuration bit = 1). For details on
this mode’s operation, see Section 6.6.1 “Indexed
Addressing with Literal Offset”. 

6.4.1 INHERENT AND LITERAL 
ADDRESSING

Many PIC18 control instructions do not need any
argument at all. They either perform an operation that
globally affects the device or they operate implicitly on
one register. This addressing mode is known as Inherent
Addressing. Examples of this mode include SLEEP,
RESET and DAW.

Other instructions work in a similar way, but require an
additional explicit argument in the opcode. This method
is known as the Literal Addressing mode because the
instructions require some literal value as an argument.
Examples of this include ADDLW and MOVLW, which
respectively, add or move a literal value to the W
register. Other examples include CALL and GOTO,
which include a 20-bit program memory address.

6.4.2 DIRECT ADDRESSING

Direct Addressing specifies all or part of the source
and/or destination address of the operation within the
opcode itself. The options are specified by the
arguments accompanying the instruction.

In the core PIC18 instruction set, bit-oriented and
byte-oriented instructions use some version of Direct
Addressing by default. All of these instructions include
some 8-bit literal address as their Least Significant
Byte. This address specifies the instruction’s data
source as either a register address in one of the banks

of data RAM (see Section 6.3.3 “General Purpose
Register File”) or a location in the Access Bank (see
Section 6.3.2 “Access Bank”).

The Access RAM bit, ‘a’, determines how the address
is interpreted. When ‘a’ is ‘1’, the contents of the BSR
(Section 6.3.1 “Bank Select Register”) are used with
the address to determine the complete 12-bit address
of the register. When ‘a’ is ‘0’, the address is interpreted
as being a register in the Access Bank. Addressing that
uses the Access RAM is sometimes also known as
Direct Forced Addressing mode.

A few instructions, such as MOVFF, include the entire
12-bit address (either source or destination) in their
opcodes. In these cases, the BSR is ignored entirely.

The destination of the operation’s results is determined
by the destination bit, ‘d’. When ‘d’ is ‘1’, the results are
stored back in the source register, overwriting its origi-
nal contents. When ‘d’ is ‘0’, the results are stored in
the W register. Instructions without the ‘d’ argument
have a destination that is implicit in the instruction,
either the target register being operated on or the W
register.

6.4.3 INDIRECT ADDRESSING

Indirect Addressing allows the user to access a location
in data memory without giving a fixed address in the
instruction. This is done by using File Select Registers
(FSRs) as pointers to the locations to be read or written
to. Since the FSRs are themselves located in RAM as
Special Function Registers, they can also be directly
manipulated under program control. This makes FSRs
very useful in implementing data structures such as
tables and arrays in data memory. 

The registers for Indirect Addressing are also
implemented with Indirect File Operands (INDFs) that
permit automatic manipulation of the pointer value with
auto-incrementing, auto-decrementing or offsetting
with another value. This allows for efficient code using
loops, such as the example of clearing an entire RAM
bank in Example 6-5. It also enables users to perform
Indexed Addressing and other Stack Pointer
operations for program memory in data memory.

EXAMPLE 6-5: HOW TO CLEAR RAM 
(BANK 1) USING 
INDIRECT ADDRESSING   

Note: The execution of some instructions in the
core PIC18 instruction set are changed
when the PIC18 extended instruction set is
enabled. For more information, see
Section 6.6 “Data Memory and the
Extended Instruction Set”.

LFSR FSR0, 100h ;   
NEXT CLRF POSTINC0 ; Clear INDF 

; register then 
; inc pointer 

BTFSS FSR0H, 1 ; All done with
; Bank1? 

BRA NEXT ; NO, clear next 
CONTINUE ; YES, continue 
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FIGURE 6-9: COMPARING ADDRESSING OPTIONS FOR BIT-ORIENTED AND 
BYTE-ORIENTED INSTRUCTIONS (EXTENDED INSTRUCTION SET ENABLED) 

EXAMPLE INSTRUCTION:  ADDWF, f, d, a (Opcode: 0010 01da ffff ffff)

When a = 0 and f  60h:

The instruction executes in
Direct Forced mode. ‘f’ is
interpreted as a location in the
Access RAM, between 060h
and FFFh. This is the same as
locations, F60h to FFFh
(Bank 15), of data memory. 

Locations below 060h are not
available in this addressing
mode.

When a = 0 and f5Fh:

The instruction executes in
Indexed Literal Offset mode. ‘f’
is interpreted as an offset to the
address value in FSR2. The
two are added together to
obtain the address of the target
register for the instruction. The
address can be anywhere in
the data memory space.

Note that in this mode, the
correct syntax is now:
ADDWF [k], d
where ‘k’ is the same as ‘f’.

When a = 1 (all values of f):

The instruction executes in
Direct mode (also known as
Direct Long mode). ‘f’ is
interpreted as a location in
one of the 16 banks of the data
memory space. The bank is
designated by the Bank Select
Register (BSR). The address
can be in any implemented
bank in the data memory
space.

000h

060h

100h

F00h

F40h

FFFh

Valid range

00h

60h

FFh

Data Memory

Access RAM

Bank 0

Bank 1
through
Bank 14

Bank 15

SFRs

000h

060h

100h

F00h

F40h

FFFh
Data Memory

Bank 0

Bank 1
through
Bank 14

Bank 15

SFRs

FSR2H FSR2L

ffffffff001001da

ffffffff001001da

000h

060h

100h

F00h

F40h

FFFh
Data Memory

Bank 0

Bank 1
through
Bank 14

Bank 15

SFRs

for ‘f’

BSR
00000000
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EXAMPLE 7-3: WRITING TO FLASH PROGRAM MEMORY (CONTINUED)

7.5.2 WRITE VERIFY

Depending on the application, good programming
practice may dictate that the value written to the
memory should be verified against the original value.
This should be used in applications where excessive
writes can stress bits near the specification limit.

7.5.3 UNEXPECTED TERMINATION OF 
WRITE OPERATION

If a write is terminated by an unplanned event, such as
loss of power or an unexpected Reset, the memory
location just programmed should be verified and repro-
grammed if needed. If the write operation is interrupted
by a MCLR Reset or a WDT Time-out Reset during
normal operation, the user can check the WRERR bit
and rewrite the location(s) as needed.

7.5.4 PROTECTION AGAINST 
SPURIOUS WRITES

To protect against spurious writes to Flash program
memory, the write initiate sequence must also be
followed. See Section 28.0 “Special Features of the
CPU” for more details.

7.6 Flash Program Operation During 
Code Protection

See Section 28.6 “Program Verification and Code
Protection” for details on code protection of Flash
program memory.

TABLE 7-2: REGISTERS ASSOCIATED WITH PROGRAM FLASH MEMORY 

PROGRAM_MEMORY
BSF EECON1, EEPGD ; point to Flash program memory
BCF EECON1, CFGS ; access Flash program memory
BSF EECON1, WREN ; enable write to memory
BCF INTCON, GIE ; disable interrupts
MOVLW 0x55

Required MOVWF EECON2 ; write 55h
Sequence MOVLW 0xAA

MOVWF EECON2 ; write 0AAh
BSF EECON1, WR ; start program (CPU stall)
BSF INTCON, GIE ; re-enable interrupts
BCF EECON1, WREN ; disable write to memory

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

TBLPTRU — — bit 21(1) Program Memory Table Pointer Upper Byte (TBLPTR<20:16>)

TBPLTRH Program Memory Table Pointer High Byte (TBLPTR<15:8>)

TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>)

TABLAT Program Memory Table Latch

INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF

EECON2 EEPROM Control Register 2 (not a physical register)

EECON1 EEPGD CFGS — FREE WRERR WREN WR RD

IPR6 — — — EEIP — CMP3IP CMP2IP CMP1IP

PIR6 — — — EEIF — CMP3IF CMP2IF CMP1IF

PIE6 — — — EEIE — CMP3IE CMP2IE CMP1IE

Legend: — = unimplemented, read as ‘0’. Shaded cells are not used during Flash/EEPROM access.

Note 1: Bit 21 of the TBLPTRU allows access to the device Configuration bits.
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11.6 INTx Pin Interrupts

External interrupts on the RB0/INT0, RB1/INT1,
RB2/INT2 and RB3/INT3 pins are edge-triggered. If the
corresponding INTEDGx bit in the INTCON2 register is
set (= 1), the interrupt is triggered by a rising edge. If
that bit is clear, the trigger is on the falling edge.

When a valid edge appears on the RBx/INTx pin, the
corresponding flag bit, INTxIF, is set. This interrupt can
be disabled by clearing the corresponding enable bit,
INTxIE. Before re-enabling the interrupt, the flag bit
(INTxIF) must be cleared in software in the Interrupt
Service Routine. 

All external interrupts (INT0, INT1, INT2 and INT3) can
wake up the processor from the power-managed
modes if bit, INTxIE, was set prior to going into the
power-managed modes. If the Global Interrupt Enable
bit (GIE) is set, the processor will branch to the interrupt
vector following wake-up.

The interrupt priority for INT1, INT2 and INT3 is
determined by the value contained in the Interrupt
Priority bits, INT1IP (INTCON3<6>), INT2IP
(INTCON3<7>) and INT3IP (INTCON2<1>).

There is no priority bit associated with INT0. It is always
a high-priority interrupt source.

11.7 TMR0 Interrupt

In 8-bit mode (the default), an overflow in the TMR0
register (FFh  00h) will set flag bit, TMR0IF. In 16-bit
mode, an overflow in the TMR0H:TMR0L register pair
(FFFFh  0000h) will set TMR0IF.

The interrupt can be enabled/disabled by setting/clearing
enable bit, TMR0IE (INTCON<5>). Interrupt priority for
Timer0 is determined by the value contained in the inter-
rupt priority bit, TMR0IP (INTCON2<2>). For further
details on the Timer0 module, see Section 13.0 “Timer0
Module”.

11.8 PORTB Interrupt-on-Change

An input change on PORTB<7:4> sets flag bit, RBIF
(INTCON<0>). The interrupt can be enabled/disabled
by setting/clearing enable bit, RBIE (INTCON<3>). 

Interrupt priority for PORTB interrupt-on-change is
determined by the value contained in the interrupt
priority bit, RBIP (INTCON2<0>).

11.9 Context Saving During Interrupts

During interrupts, the return PC address is saved on
the stack. Additionally, the WREG, STATUS and BSR
registers are saved on the Fast Return Stack.

If a fast return from interrupt is not used (see
Section 6.3 “Data Memory Organization”), the user
may need to save the WREG, STATUS and BSR regis-
ters on entry to the Interrupt Service Routine (ISR).
Depending on the user’s application, other registers
may also need to be saved.

Example 11-1 saves and restores the WREG, STATUS
and BSR registers during an Interrupt Service Routine.

EXAMPLE 11-1: SAVING STATUS, WREG AND BSR REGISTERS IN RAM  

  

MOVWF W_TEMP ; W_TEMP is in virtual bank
MOVFF STATUS, STATUS_TEMP ; STATUS_TEMP located anywhere
MOVFF BSR, BSR_TEMP ; BSR_TMEP located anywhere
;
; USER ISR CODE
;
MOVFF BSR_TEMP, BSR ; Restore BSR
MOVF W_TEMP, W ; Restore WREG
MOVFF STATUS_TEMP, STATUS ; Restore STATUS
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REGISTER 12-3: ODCON2: PERIPHERAL OPEN-DRAIN CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

CCP10OD(1) CCP9OD(1) CCP8OD CCP7OD CCP6OD CCP5OD CCP4OD CCP3OD

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7 CCP10OD: CCP10 Open-Drain Output Enable bit(1)

1 = Open-drain capability is enabled
0 = Open-drain capability is disabled

bit 6 CCP9OD: CCP9 Open-Drain Output Enable bit(1)

1 = Open-drain capability is enabled
0 = Open-drain capability is disabled

bit 5 CCP8OD: CCP8 Open-Drain Output Enable bit

1 = Open-drain capability is enabled
0 = Open-drain capability is disabled

bit 4 CCP7OD: CCP7 Open-Drain Output Enable bit

1 = Open-drain capability is enabled
0 = Open-drain capability is disabled

bit 3 CCP6OD: CCP6 Open-Drain Output Enable bit

1 = Open-drain capability is enabled
0 = Open-drain capability is disabled

bit 2 CCP5OD: CCP5 Open-Drain Output Enable bit

1 = Open-drain capability is enabled
0 = Open-drain capability is disabled

bit 1 CCP4OD: CCP4 Open-Drain Output Enable bit

1 = Open-drain capability is enabled
0 = Open-drain capability is disabled

bit 0 CCP3OD: ECCP3 Open-Drain Output Enable bit

1 = Open-drain capability is enabled
0 = Open-drain capability is disabled

Note 1: Not implemented on devices with 32-byte program memory (PIC18FX5K22).
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16.3 Timer3/5/7 16-Bit Read/Write Mode

Timer3/5/7 can be configured for 16-bit reads and
writes (see Figure 16.3). When the RD16 control bit
(TxCON<1>) is set, the address for TMRxH is mapped
to a buffer register for the high byte of Timer3/5/7. A
read from TMRxL will load the contents of the high byte
of Timer3/5/7 into the Timerx High Byte Buffer register.
This provides users with the ability to accurately read
all 16 bits of Timer3/5/7 without having to determine
whether a read of the high byte, followed by a read of
the low byte, has become invalid due to a rollover
between reads.

A write to the high byte of Timer3/5/7 must also take
place through the TMRxH Buffer register. The Timer3/
5/7 high byte is updated with the contents of TMRxH
when a write occurs to TMRxL. This allows users to
write all 16 bits to both the high and low bytes of
Timer3/5/7 at once.

The high byte of Timer3/5/7 is not directly readable or
writable in this mode. All reads and writes must take
place through the Timerx High Byte Buffer register. 

Writes to TMRxH do not clear the Timer3/5/7 prescaler.
The prescaler is only cleared on writes to TMRxL.

16.4 Using the SOSC Oscillator as the 
Timer3/5/7 Clock Source

The SOSC internal oscillator may be used as the clock
source for Timer3/5/7. The SOSC oscillator is enabled
by any peripheral that requests it. There are eight ways
the SOSC can be enabled: if the SOSC is selected as
the source by any of the odd timers, which is done by
each respective SOSCEN bit (TxCON<3>), if the
SOSC is selected as the RTCC source by the RTCOSC
Configuration bit (CONFIG3L<1>), if the SOSC is
selected as the CPU clock source by the SCS bits
(OSCCON<1:0>) or if the SOSCGO bit is set
(OSCCON2<3>). The SOSCGO bit is used to warm up
the SOSC so that it is ready before any peripheral
requests it. To use it as the Timer3/5/7 clock source, the
TMRxCS bit must also be set. As previously noted, this
also configures Timer3/5/7 to increment on every rising
edge of the oscillator source.

The SOSC oscillator is described in Section 14.5
“SOSC Oscillator”. 
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18.1.3 ALRMVALH AND ALRMVALL 
REGISTER MAPPINGS 

 

 

 

REGISTER 18-14: ALRMMNTH: ALARM MONTH VALUE REGISTER(1)

U-0 U-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x

— — — MTHTEN0 MTHONE3 MTHONE2 MTHONE1 MTHONE0

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7-5 Unimplemented: Read as ‘0’

bit 4 MTHTEN0: Binary Coded Decimal Value of Month’s Tens Digit bits

Contains a value of 0 or 1.

bit 3-0 MTHONE<3:0>: Binary Coded Decimal Value of Month’s Ones Digit bits

Contains a value from 0 to 9.

Note 1: A write to this register is only allowed when RTCWREN = 1.

REGISTER 18-15: ALRMDAY: ALARM DAY VALUE REGISTER(1)

U-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

— — DAYTEN1 DAYTEN0 DAYONE3 DAYONE2 DAYONE1 DAYONE0

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7-6 Unimplemented: Read as ‘0’

bit 5-4 DAYTEN<1:0>: Binary Coded Decimal Value of Day’s Tens Digit bits

Contains a value from 0 to 3.

bit 3-0 DAYONE<3:0>: Binary Coded Decimal Value of Day’s Ones Digit bits
Contains a value from 0 to 9.

Note 1: A write to this register is only allowed when RTCWREN = 1.

REGISTER 18-16: ALRMWD: ALARM WEEKDAY VALUE REGISTER(1)

U-0 U-0 U-0 U-0 U-0 R/W-x R/W-x R/W-x

— — — — — WDAY2 WDAY1 WDAY0

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7-3 Unimplemented: Read as ‘0’

bit 2-0 WDAY<2:0>: Binary Coded Decimal Value of Weekday Digit bits

Contains a value from 0 to 6.

Note 1: A write to this register is only allowed when RTCWREN = 1.
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REGISTER 22-3: BAUDCONx: BAUD RATE CONTROL REGISTER

R/W-0 R-1 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0

ABDOVF RCIDL RXDTP TXCKP BRG16 — WUE ABDEN

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7 ABDOVF: Auto-Baud Acquisition Rollover Status bit

1 = A BRG rollover has occurred during Auto-Baud Rate Detect mode (must be cleared in software)
0 = No BRG rollover has occurred

bit 6 RCIDL: Receive Operation Idle Status bit

1 = Receive operation is Idle
0 = Receive operation is active

bit 5 RXDTP: Data/Receive Polarity Select bit

Asynchronous mode:
1 = Receive data (RXx) is inverted (active-low)
0 = Receive data (RXx) is not inverted (active-high)

Synchronous mode:
1 = Data (DTx) is inverted (active-low)
0 = Data (DTx) is not inverted (active-high)

bit 4 TXCKP: Synchronous Clock Polarity Select bit

Asynchronous mode:
1 = Idle state for transmit (TXx) is a low level
0 = Idle state for transmit (TXx) is a high level

Synchronous mode:
1 = Idle state for clock (CKx) is a high level
0 = Idle state for clock (CKx) is a low level

bit 3 BRG16: 16-Bit Baud Rate Register Enable bit

1 = 16-bit Baud Rate Generator – SPBRGHx and SPBRGx
0 = 8-bit Baud Rate Generator – SPBRGx only (Compatible mode), SPBRGHx value ignored

bit 2 Unimplemented: Read as ‘0’

bit 1 WUE: Wake-up Enable bit

Asynchronous mode:
1 = EUSART will continue to sample the RXx pin – interrupt generated on falling edge; bit cleared in

hardware on following rising edge
0 = RXx pin not monitored or rising edge detected

Synchronous mode:
Unused in this mode.

bit 0 ABDEN: Auto-Baud Detect Enable bit

Asynchronous mode:
1 = Enable baud rate measurement on the next character. Requires reception of a Sync field (55h);

cleared in hardware upon completion.
0 = Baud rate measurement is disabled or has completed

Synchronous mode:
Unused in this mode.
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22.2 EUSART Asynchronous Mode

The Asynchronous mode of operation is selected by
clearing the SYNC bit (TXSTAx<4>). In this mode, the
EUSART uses standard Non-Return-to-Zero (NRZ)
format (one Start bit, eight or nine data bits and one Stop
bit). The most common data format is 8 bits. An on-chip,
dedicated 8-bit/16-bit Baud Rate Generator can be used
to derive standard baud rate frequencies from the
oscillator.

The EUSART transmits and receives the LSb first. The
EUSART’s transmitter and receiver are functionally
independent but use the same data format and baud
rate. The Baud Rate Generator produces a clock, either
x16 or x64 of the bit shift rate, depending on the BRGH
and BRG16 bits (TXSTAx<2> and BAUDCONx<3>).
Parity is not supported by the hardware but can be
implemented in software and stored as the 9th data bit.

When operating in Asynchronous mode, the EUSART
module consists of the following important elements:

• Baud Rate Generator

• Sampling Circuit

• Asynchronous Transmitter

• Asynchronous Receiver

• Auto-Wake-up on Sync Break Character

• 12-Bit Break Character Transmit

• Auto-Baud Rate Detection

22.2.1 EUSART ASYNCHRONOUS 
TRANSMITTER

The EUSART transmitter block diagram is shown in
Figure 22-3. The heart of the transmitter is the Transmit
(Serial) Shift Register (TSR). The Shift register obtains
its data from the Read/Write Transmit Buffer register,
TXREGx. The TXREGx register is loaded with data in
software. The TSR register is not loaded until the Stop
bit has been transmitted from the previous load. As
soon as the Stop bit is transmitted, the TSR is loaded
with new data from the TXREGx register (if available). 

Once the TXREGx register transfers the data to the
TSR register (occurs in one TCY), the TXREGx register
is empty and the TXxIF flag bit is set. This interrupt can
be enabled or disabled by setting or clearing the inter-
rupt enable bit, TXxIE. TXxIF will be set regardless of
the state of TXxIE; it cannot be cleared in software.
TXxIF is also not cleared immediately upon loading
TXREGx, but becomes valid in the second instruction
cycle following the load instruction. Polling TXxIF
immediately following a load of TXREGx will return
invalid results.

While TXxIF indicates the status of the TXREGx regis-
ter; another bit, TRMT (TXSTAx<1>), shows the status
of the TSR register. TRMT is a read-only bit which is set
when the TSR register is empty. No interrupt logic is
tied to this bit so the user has to poll this bit in order to
determine if the TSR register is empty.

To set up an Asynchronous Transmission:

1. Initialize the SPBRGHx:SPBRGx registers for
the appropriate baud rate. Set or clear the
BRGH and BRG16 bits, as required, to achieve
the desired baud rate.

2. Enable the asynchronous serial port by clearing
bit, SYNC, and setting bit, SPEN.

3. If interrupts are desired, set enable bit, TXxIE.

4. If 9-bit transmission is desired, set transmit bit,
TX9; can be used as an address/data bit.

5. Enable the transmission by setting bit, TXEN,
which will also set bit, TXxIF.

6. If 9-bit transmission is selected, the ninth bit
should be loaded in bit, TX9D.

7. Load data to the TXREGx register (starts
transmission).

8. If using interrupts, ensure that the GIE and PEIE
bits in the INTCON register (INTCON<7:6>) are
set.

Note 1: The TSR register is not mapped in data
memory, so it is not available to the user.

2: Flag bit, TXxIF, is set when enable bit,
TXEN, is set.
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24.2 Comparator Operation

A single comparator is shown in Figure 24-2, along with
the relationship between the analog input levels and
the digital output. When the analog input at VIN+ is less
than the analog input, VIN-, the output of the compara-
tor is a digital low level. When the analog input at VIN+
is greater than the analog input, VIN-, the output of the
comparator is a digital high level. The shaded areas of
the output of the comparator, in Figure 24-2, represent
the uncertainty due to input offsets and response time.

FIGURE 24-2: SINGLE COMPARATOR

24.3 Comparator Response Time

Response time is the minimum time, after selecting a
new reference voltage or input source, before the com-
parator output has a valid level. The response time of
the comparator differs from the settling time of the volt-
age reference. Therefore, both of these times must be
considered when determining the total response to a
comparator input change; otherwise, the maximum
delay of the comparators should be used (see
Section 31.0 “Electrical Characteristics”).

24.4 Analog Input Connection
Considerations

A simplified circuit for an analog input is shown in
Figure 24-3. Since the analog pins are connected to a
digital output, they have reverse biased diodes to VDD

and VSS. The analog input, therefore, must be between
VSS and VDD. If the input voltage deviates from this
range by more than 0.6V in either direction, one of the
diodes is forward biased and a latch-up condition may
occur.

A maximum source impedance of 10 k is
recommended for the analog sources. Any external
component connected to an analog input pin, such as
a capacitor or a Zener diode, should have very little
leakage current.

FIGURE 24-3: COMPARATOR ANALOG INPUT MODEL        

Output

VIN-

VIN+

–

+VIN+

VIN-
Output

VA

RS

AIN

CPIN
5 pF

VDD

VT = 0.6V

VT = 0.6V

RIC

ILEAKAGE
±100 nA

VSS

Legend: CPIN = Input Capacitance
VT = Threshold Voltage
ILEAKAGE = Leakage Current at the pin due to various junctions
RIC = Interconnect Resistance
RS = Source Impedance
VA = Analog Voltage

Comparator
Input<10k
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27.6 Measuring Time with the CTMU 
Module

Time can be precisely measured after the ratio (C/I) is
measured from the current and capacitance calibration
step. To do that:

1. Initialize the A/D Converter and the CTMU.

2. Set EDG1STAT.

3. Set EDG2STAT.

4. Perform an A/D conversion.

5. Calculate the time between edges as T = (C/I) * V,
where:

• I is calculated in the current calibration 
step (Section 27.4.1 “Current Source 
Calibration”)

• C is calculated in the capacitance calibra-
tion step (Section 27.4.2 “Capacitance 
Calibration”)

• V is measured by performing the A/D conversion

It is assumed that the time measured is small enough
that the capacitance, COFFSET, provides a valid voltage
to the A/D Converter. For the smallest time measure-
ment, always set the A/D Channel Select register
(AD1CHS) to an unused A/D channel, the correspond-
ing pin for which is not connected to any circuit board
trace. This minimizes added stray capacitance, keep-
ing the total circuit capacitance close to that of the A/D
Converter itself (25 pF).

To measure longer time intervals, an external capacitor
may be connected to an A/D channel and that channel
selected whenever making a time measurement.

FIGURE 27-3: TYPICAL CONNECTIONS AND INTERNAL CONFIGURATION FOR TIME 
MEASUREMENT

A/D Converter

CTMU
CTED1

CTED2

ANX

Output  Pulse

EDG1

EDG2

CAD

RPR

Current Source

PIC18F87K22
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REGISTER 28-3: CONFIG2L: CONFIGURATION REGISTER 2 LOW (BYTE ADDRESS 300002h)

U-0 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1

— BORPWR1(1) BORPWR0(1) BORV1(1) BORV0(1) BOREN1(2) BOREN0(2) PWRTEN(2)

bit 7 bit 0

Legend: P = Programmable bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7 Unimplemented: Read as ‘0’

bit 6-5 BORPWR<1:0>: BORMV Power-Level bits(1)

11 = ZPBORVMV instead of BORMV is selected
10 = BORMV is set to a high-power level
01 = BORMV is set to a medium power level
00 = BORMV is set to a low-power level

bit 4-3 BORV<1:0>: Brown-out Reset Voltage bits(1)

11 = VBORMV is set to 1.8V
10 = VBORMV is set to 2.0V
01 = VBORMV is set to 2.7V
00 = VBORMV is set to 3.0V

bit 2-1 BOREN<1:0>: Brown-out Reset Enable bits(2)

11 = Brown-out Reset is enabled in hardware only (SBOREN is disabled)
10 = Brown-out Reset is enabled in hardware only and disabled in Sleep mode (SBOREN is disabled) 
01 = Brown-out Reset is enabled and controlled by software (SBOREN is enabled) 
00 = Brown-out Reset is disabled in hardware and software

bit 0 PWRTEN: Power-up Timer Enable bit(2)

1 = PWRT is disabled 
0 = PWRT is enabled 

Note 1: For the specifications, see Section 31.1 “DC Characteristics: Supply Voltage PIC18F87K22 Family 
(Industrial/Extended)”.

2: The Power-up Timer is decoupled from Brown-out Reset, allowing these features to be independently 
controlled.
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Supply Current (IDD) Cont.(2,3)

All devices 130 390 µA -40°C

VDD = 1.8V(4)

Regulator Disabled

FOSC = 1 MHZ

(PRI_RUN mode,
EC oscillator)

130 390 µA +25°C 

130 390 µA +85°C

250 500 µA +125ºC

All devices 270 790 µA -40°C

VDD = 3.3V(4)

Regulator Disabled
270 790 µA +25°C 

270 790 µA +85°C

400 900 µA +125ºC

All devices 430 990 µA -40°C

VDD = 5V(5)

Regulator Enabled
450 980 µA +25°C 

460 980 µA +85°C

600 1300 µA +125ºC

All devices 430 860 µA -40°C

VDD = 1.8V(4)

Regulator Disabled

FOSC = 4 MHz
(PRI_RUN mode,

EC oscillator)

530 900 µA +25°C 

490 880 µA +85°C

750 1600 µA +125ºC

All devices 850 1750 µA -40°C

VDD = 3.3V(4)

Regulator Disabled
850 1700 µA +25°C 

850 1800 µA +85°C

1150 2400 µA +125ºC

All devices 1.1 2.7 mA -40°C

VDD = 5V(5)

Regulator Enabled
1.1 2.6 mA +25°C 

1.1 2.6 mA +85°C

2.0 4.0 mA +125ºC

All devices 12 19 mA -40°C

VDD = 3.3V(4)

Regulator Disabled
FOSC = 64 MHZ

(PRI_RUN mode,
EC oscillator)

12 19 mA +25°C 

12 19 mA +85°C

13 22 mA +125ºC(6)

All devices 13 20 mA -40°C

VDD = 5V(4)

Regulator Enabled
13 20 mA +25°C 

13 20 mA +85°C

14 23 mA +125ºC(6)

31.2 DC Characteristics: Power-Down and Supply Current
PIC18F87K22 Family (Industrial/Extended) (Continued)

PIC18F87K22 Family
      (Industrial/Extended)

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for industrial 

-40°C  TA  +125°C for extended 

Param
 No.

Device Typ Max Units Conditions

Note 1: The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is measured with 
the part in Sleep mode, with all I/O pins in a high-impedance state and tied to VDD or VSS, and all features that add delta 
current are disabled (such as WDT, SOSC oscillator, BOR, etc.).

2: The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as I/O pin loading 
and switching rate, oscillator type and circuit, internal code execution pattern and temperature, also have an impact on 
the current consumption.
The test conditions for all IDD measurements in Active Operation mode are: 

OSC1 = External square wave, from rail-to-rail; all I/O pins tri-stated, pulled to VDD;
MCLR = VDD; WDT enabled/disabled as specified.

3: Standard, low-cost 32 kHz crystals have an operating temperature range of -10°C to +70°C. Extended temperature 
crystals are available at a much higher cost.

4: Voltage regulator disabled (ENVREG = 0, tied to VSS, RETEN (CONFIG1L<0>) = 1).
5: Voltage regulator enabled (ENVREG = 1, tied to VDD, SRETEN (WDTCON<4>) = 1 and RETEN (CONFIG1L<0>) = 0).
6: 48 MHz, maximum frequency at +125ºC.
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32.2 Package Details     

The following sections give the technical details of the
packages.
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